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ABSTRACT 

A  Breeding  Bird  Survey  of  a  large  section  of  North  America  was 
conducted  during  June  1966.   Cooperators  ran  a  total  of  585  Survey  routes 
in  26  eastern  States  and  h   Canadian  Provinces.   Future  coverage  of  estab- 
lished routes  will  enable  changes  in  the  abundance  of  Worth  American 
breeding  birds  to  be  measured. 

Routes  are  selected  at  random  on  the  basis  of  one-degree  blocks  of 
latitude  and  longitude.   Each  2h\- mile  route,  with  3-minute  stops 
spaced  one-half  mile  apart,  is  driven  by  automobile.   All  birds  heard 
or  seen  at  the  stops  are  recorded  on  special  forms  and  the  data  are  then 
transferred  to  machine  punch  cards . 

The  average  number  of  birds  per  route  is  tabulated  by  State,  along 
with  the  total  number  of  each  species  and  the  percent  of  routes  and 
stops  upon  which  they  were  recorded.   Maps  are  presented  showing  the 
range  and  abundance  of  selected  species.   Also,  a  year-to-year  compari- 
son is  made  of  populations  of  selected  species  on  Maryland  routes  in 
I965  and  1966. 
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THE  BREEDING  BIRD  SURVEY,  1966 

The  Breeding  Bird  Survey  is  designed  to  measure  changes  in  abundance 
of  North  American  breeding  birds  by  surveying  populations  on  a  large  num- 
ber of  randomly  located  roadside  transects.   In  the  past  two  decades  we 
have  witnessed  a  drastic  change  in  land  use,  agricultural  practices  and 
environmental  polution.   With  expanding  human  populations  we  can  antici- 
pate even  greater  intensity  of  land  use  and  alteration  of  wildlife 
environments. 

Except  for  a  few  rare  and  local  species,  no  adequate  method  has 
existed  for  measuring  population  changes  of  non-game  species  on  a  conti- 
nental basis.  Even  after  30  years  of  Audubon  Breeding  Bird  Censuses  we 
find  that  only  15  census  areas  were  covered  both  in  196^  and  1965-  This 
sample,  comprising  barely  500  acres,  includes  only  small  numbers  of  any 
one  species,  and  many  important  species  are  not  included  at  all. 


METHODS 

The  method  for  the  Breeding  Bird  Survey  was  developed  over  a  period 
of  15  years  using  observations  from  7  States  and  Provinces.   It  was  given 
an  intensive  field  test  in  Maryland  and  Delaware  in  June  1965*  The  Survey 
was  expanded  in  1966  to  include  all  States  east  of  the  Mississippi  River 
as  well  as  the  eastern  Provinces  of  Canada. 

Selection  of  Routes 

Each  State  and  Province  was  assigned  a  certain  number  of  routes  in 
each  degree  block  of  latitude  and  longitude,  the  number  depending  upon  the 
best  estimate  of  potential  coverage.  An  attempt  was  made  to  have  uniform 
density  of  coverage  within  a  State  or  Province;  but  density  varied  from 
one  State  to  another.  Most  States  and  Provinces  were  assigned  at  least  2 
routes  per  degree  block  and  there  was  a  maximum  density  of  16  routes  per 
block  in  Maryland  and  Delaware. 

The  starting  point  and  direction  for  each  route  were  determined  in 
advance.   In  many  States  and  Provinces  marked  maps  were  supplied  to  the 
observers.  In  other  States  only  the  starting  point  and  direction  were 
supplied  and  the  actual  route  was  mapped  by  the  observer.   In  the  future 
all  observers  will  be  provided  with  marked  maps. 

The  starting  points  within  each  degree  block  were  drawn  from  a  table 
of  random  numbers,  each  number  representing  minutes  of  latitude  and  longi- 
tude. After  locating  the  intersection  of  latitude  and  longitude  on  a  map 
a  conspicuous  landmark  on  the  nearest  road  was  named  as  the  starting 
point.   The  direction  in  which  the  route  was  to  proceed  was  determined 
from  the  last  digit  in  the  minutes  of  latitude  and  longitude  of  the  start- 
ing points.   If  both  latitude  and  longitude  ended  in  an  even  number  the 
route  proceeded  to  the  north;  if  latitude  was  even  and  longitude  was  odd 


the  route  went  east;  if  latitude  was  odd  and  longitude  was  even  the  route 
proceeded  south;  and  if  both  latitude  and  longitude  ended  in  an  odd  number 
the  route  proceeded  west. 

Numbered  Interstate,  Federal  and  State  highways  were  avoided  as  much 
as  possible  in  order  to  reduce  interference  from  traffic.  Also,  roads 
that  might  prove  impassable  in  subsequent  years  were  avoided.  With  these 
exceptions,  each  route  proceeded  as  closely  as  possible  in  the  prescribed 
direction  unless  or  until  it  approached  either  a  State  line  or  a  degree 
block  boundary.  If  this  happened,  the  direction  of  the  route  turned 
clockwise  and  the  route  continued  until  50  stops  were  completed. 

Although  routes  were  laid  out  in  advance  wherever  possible,  provision 
was  made  for  deviation  from  the  prescribed  route  in  the  event  of  impass- 
able roads  or  blockage  of  old  roads  by  new  highways.   In  order  for  the 
routes  to  be  duplicated  as  closely  as  possible  in  the  future,  each  observer 
was  asked  to  mark  his  actual  stopping  points  on  his  map.  The  maps  then 
were  returned  to  the  Migratory  Bird  Populations  Station  so  that  master 
maps  could  be  prepared  for  future  use. 

Figure  1  shows  the  starting  points  of  the  1966   routes  as  selected  for 
each  State  and  Province  by  a  random  drawing.  Only  those  routes  that  were 
covered  and  reported  in  time  to  be  used  in  the  present  analysis  are  shown. 


Observer  Contacts 

To  facilitate  the  organization  of  the  Survey  and  the  selection  of 
competent  cooperators  to  run  the  routes,  a  coordinator  was  selected  for 
each  State.  The  coordinators  selected  were  generally  professional 
ornithologists  or  individuals  especially  active  in  bird  work  who  would  be 
in  a  good  position  to  direct  the  activities  of  birders  throughout  the  State. 


Coverage 

Coverage  was  standardized  as  much  as  possible.  Each  observer  was 
instructed  to  start  at  exactly  one -half  hour  before  local  sunrise,  making 
50  stops  along  a  predetermined  route.  The  stops  were  one -half  mile  apart, 
and  the  observer  watched  and  listened  for  exactly  three  minutes  at  each 
stop. 

The  1966  Survey  was  scheduled  to  be  completed  during  June.  Several 
areas  in  the  north  were  not  surveyed  until  early  July,  but  satisfactory 
results  were  obtained.   It  was  realized,  and  subsequently  supported  by 
this  year's  Survey,  that  routes  in  the  southern  part  of  the  United  States 
should  be  covered  during  late  May  or  early  June,  as  vocalization  drops  off 
noticeably  during  June. 

Except  for  certain  experimental  routes,  each  was  covered  once.  This 
report  presents  an  analysis  of  data  obtained  on  585  routes  that  were 
successfully  run  in  1966. 


Figure  1.  Distribution  of  1966  Breeding  Bird  Survey  routes 

In  order  to  keep  variability  resulting  from  weather  conditions  to  a 
minimum,  observers  were  requested  not  to  run  their  routes  during  rainy  or 
foggy  weather  or  if  the  wind  exceeded  twelve  miles  per  hour  (Beaufort  3). 
It  takes  approximately  four  hours  to  cover  each  route. 

Recording  of  Data 


Figure  2  is  a  reproduction  of  an  actual  field  data  sheet  showing  how 
the  observations  were  recorded.  One  sheet  was  used  for  the  first  10 
stops,  a  separate  sheet  for  the  next  10,  etc.  Each  bird  seen  or  heard 
was  marked  by  placing  a  tick  mark  in  the  appropriate  column.  All  birds 
seen  within  one-quarter  mile  of  the  stop  were  counted,  along  with  all 
birds  heard,  regardless  of  distance.   The  quarter-mile  distance  is  judged 
as  one -half  the  distance  from  the  preceding  stop.  No  effort  was  made  to 
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Figure  2.  Field  sheet  for  recording  Breeding  Bird  Survey  data 
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ary  sheet  for  recording  individual  Survey  routes 


separate  birds  seen  from  birds  heard,  and  birds  seen  in  flight  were  com- 
bined with  birds  seen  perched,  singing,  feeding,  etc.   Only  those  birds 
observed  during  the  3 -minute  period  were  entered  on  the  field  sheet.  No 
birds  seen  while  driving  from  one  stop  to  the  next  were  included  unless 
they  were  also  observed  during  one  of  the  3-minute  listening  periods. 

At  the  conclusion  of  the  50  stops  the  data  are  transferred  to  a 
summary  sheet  (figure  3)-   The  first  five  columns  contain  the  totals  from 
each  of  the  five  field  sheets.  The  next  column  contains  the  total  number 
of  each  species  observed  on  the  route.   The  last  column  shows  the  number 
of  stops  (out  of  a  possible  50)  at  which  each  species  was  recorded. 

Analysis  of  Data 

Completed  Survey  sheets  were  submitted  by  the  cooperators  through  the 
State  coordinators  or  directly  to  the  Migratory  Bird  Populations  Station. 
An  attempt  was  made  to  check  the  summary  sheets  for  accuracy  prior  to  pro- 
cessing; however,  responsibility  for  the  accuracy  of  the  transferral  of 
data  from  field  sheets  to  summary  sheets  fell  upon  the  individual  cooper- 
ators. As  an  additional  accuracy  check,  machine  listings  were  provided 
for  each  cooperator  with  the  request  that  all  figures  be  rechecked. 

Since  the  1966  reports  contained  more  than  one -half  million  birds, 
it  was  essential  that  the  data  be  transferred  to  punch  cards  for  machine 
data  processing.  One  card  was  prepared  for  each  species  recorded  on  each 
route;  cards  were  punched  directly  from  the  summary  sheets.   Each  card 
contains  information  on  the  route  number,  State,  starting  locality,  ob- 
server, date,  species,  the  number  of  individuals  recorded  on  each  of  the 
five  field  sheets,  the  total  individuals  and  the  number  of  stops  at  which 
the  species  was  recorded.  Each  card  also  contains  a  code  for  the  life 
area  within  which  the  route,  was  taken.  Most  States  were  subdivided  into 
several  life  areas  so  that  the  variance  would  be  computed  separately  for 
each  major  area  within  a  State.  The  stratification  was  based  on  the  map 
of  life  areas  published  by  Aldrich  (1963). 

This  stratification  makes  it  possible  to  obtain  weighted  means  and 
weighted  variance,  either  by  individual  States,  groups  of  States,  or  all 
of  the  eastern  United  States  and  eastern  Canada  combined.  This,  in  turn, 
permits  us  to  estimate  the  number  of  routes  that  would  be  needed  to  detect 
a  change  of  a  given  percentage  in  the  population  of  any  breeding  species. 

Sources  of  Bias 

Several  observers  expressed  the  concern  that  a  single  coverage  of  a 
50-stop  route  would  not  adequately  represent  the  bird  population  of  their 
area.   In  Maryland  and  Delaware,  members  of  the  Maryland  Ornithological 
Society  and  the  Delmarva  Ornithological  Society  are  assisting  with  bias 
studies  to  determine  the  representativeness  of  a  single  trip,  the  effects 
of  weather  conditions,  of  date,  and  the  bias  inherent  in  varying  ability 
of  different  observers. 


Observer  Bias 

The  observer  bias  is  believed  to  be  the  greatest  bias  in  the  Survey, 
and  for  this  reason,  a  special  effort  is  being  made  to  appraise  it.   Ob- 
servers in  Maryland  and  Delaware  have  been  requested  to  cover  a  prescribed 
check  route  in  addition  to  their  regular  routes.  All  of  the  check  routes 
were  covered  by  the  same  Bureau  employee  so  that  a  correction  factor  could 
be  computed  for  each  species  for  each  observer.  Some  of  the  results  of 
these  studies  are  discussed  here. 

Studies  of  observer  bias  indicate  that  if  correction  factors  are  used 
to  compensate  for  differences  in  personnel,  these  must  be  computed  sepa- 
rately for  each  species.  A  correction  factor  based  solely  upon  the  ratio 
of  counts  made  by  two  observers  covering  the  same  route  once  each  is  not 
adequate,  especially  if  they  should  run  it  on  different  days.   A  correc- 
tion factor  computed  from  the  average  of  two  trips  over  the  same  route  by 
each  observer  is  more  dependable.   In  196J,    comparisons  will  be  made  of 
three  coverages  by  Maryland  and  Delaware  observers. 

It  is,  of  course,  impossible  for  any  observer  to  record  all  the 
birds  that  are  within  range  of  his  50  stops.   In  fact,  it  is  unlikely 
that  any  observer  recorded  all  of  the  birds  at  any  of  his  stops.  However, 
since  the  routes  were  picked  at  random,  each  is  to  a  degree  representative 
of  the  area  in  which  it  is  located.  The  greater  the  density  of  routes  the 
more  adequately  an  area  is  represented.   If  the  same  route  is  covered  ten 
times  an  average  of  the  ten  observations  would,  of  course,  come  closer  to 
being  representative  of  the  population  than  would  a  single  coverage.  On 
the  other  hand,  ten  separate  samples  within  the  same  general  area  would  be 
more  representative  of  that  area  than  would  ten  coverages  of  exactly  the 
same  route. 

This  can  be  illustrated  by  two  examples.  Figure  h   shows  the  results 
of  coverage  of  a  single  Maryland  route  by  ten  observers  in  1965  and  again 
by  the  same  ten  observers  in  1966.  The  totals  each  year  are  similar  and 
there  were  an  equal  number  of  increases  and  decreases.  The  means  and 
the  95  percent  confidence  limits  indicated  at  the  right  of  figure  h   show 
that  there  was  no  significant  change  in  the  population  of  Indigo  Buntings 
on  this  route  from  1965  ^°  1966. 

Consider  now  the  Blue  Jay  sightings  for  the  same  ten  observers  on 
the  same  Maryland  route,  as  shown  in  figure  5«  Nine  of  the  ten  observers 
recorded  a  decrease  in  Blue  Jays  and,  as  we  see  from  the  mean  numbers  of 
Blue  Jays  and  the  95  percent  confidence  limits,  there  was  a  significant 
decrease  in  the  Blue  Jay  population  along  this  route.  However,  it 
happened  that  other  routes  in  the  same  part  of  the  State  did  not  show  a 
decrease.  Neither  was  there  a  decrease  for  the  State  as  a  whole;  so, 
although  the  decrease  on  this  particular  route  was  well  substantiated, 
this  intensive  coverage  gave  a  false  picture  of  the  actual  change  in 
population  in  that  part  of  Maryland. 
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Figure  k.     Comparison  of  Indigo  Bunting  population  on  Maryland  Route  P-l 
as  recorded  by  10  observers,  19^5  and  1966. 
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Figure  5-   Comparison  of  Blue  Jay  population  on  Maryland  Route  P-l  as 
recorded  by  10  observers,  1965  and  1966. 
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Seasonal  Changes 


For  some  species  there  may  be  considerable  bias  if  counts  are  not 
taken  at  about  the  same  date  each  season.  This  can  be  shown  by  an  extreme 
example,  the  Downy  Woodpecker.  Figure  6  shows  a  summary  of  Downy  Wood- 
pecker counts  obtained  on  3^-  trips  (1965-66)  over  the  same  Maryland  route. 
These  counts  are  combined  by  10-day  periods  and  a  mean  for  each  period  is 
shown  on  the  graph.  The  increase  in  numbers  of  woodpeckers  recorded  as 
the  season  progresses  is  quite  striking,  since  we  are  sampling  not  only 
the  adult  population  but  an  increasing  number  of  young  birds.  Furthermore, 
the  adults  are  very  quiet  shortly  before  the  young  leave  the  nest.  How- 
ever, for  the  first  few  weeks  after  the  young  leave  the  nest,  both  adults 
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Figure  6.   Seasonal  change  in  conspicuousness  of  Downy  Woodpeckers 


and  young,   become  increasingly  noisy.  As  long  as  we  are  aware  of  the  bias 
caused  by  date  of  coverage,  we  can  correct  for  this  in  the  analysis. 

Time  of  Day 

It  is  a  well-known  fact  that  many  species  are  more  conspicuous  in 
the  early  morning  than  later  in  the  day.  This  matter  received  careful 
study  and  the  recommended  number  of  stops  was  determined  partly  on  the 
basis  of  the  optimum  period  for  observing  birds.   It  is  quite  obvious  that 
species  such  as  owls,  goatsuckers,  and  pheasants  are  recorded  in  greatest 
numbers  before  or  at  dawn.  Other  species  do  not  reach  their  peak  of 
activity  until  after  sunrise.  There  is  no  time  of  day  when  all  species 
are  at  a  peak  of  activity,  so  any  observation  period  is  of  necessity  a 
compromise  if  one  is  attempting  to  obtain  information  on  all  species 
s  imult  ane  ous ly . 

Some  observers  felt  that  50  stops  were  too  many  and  that  there  was  a 
substantial  decrease  in  singing  at  the  last  10  stops.  One  of  the  purposes 
for  entering  the  data  on  the  punch  cards  by  10 -stop  periods  was  to  permit 
easy  analysis  of  any  change  in  activity  as  the  morning  progressed.  The 
graph  at  the  top  of  figure  7  shows  how  the  percentage  of  total  birds  re- 
corded changed,  from  one  10-stop  period  to  the  next.  Note  that  the  ob- 
servations for  all  species  combined  reached  a  peak  in  the  second  period 
and  that  there  was  a  relatively  slight,  although  steady,  decline  through 
the  remaining  periods. 

Feeling  that  those  birds  that  are  detected  almost  entirely  by  sound 
might  show  a  greater  decline  than  was  observed  for  all  species  combined, 
a  separate  analysis  was  made  for  the  wood  warbler  family,  Parulidae.  The 
graph  at  the  center  of  figure  7  demonstrates  almost  exactly  the  same 
slight  decrease  as  shown  for  all  species  combined. 

Although  the  average  number  of  birds  per  stop  would  have  been  higher 
with  a  smaller  number  of  stops,  the  total  data  gathered  was  enhanced  con- 
siderably by  including  the  full  50  stops.  As  long  as  the  variability  is 
not  affected  greatly  by  the  additional  stops,  it  seems  desirable  to  con- 
tinue with  full  50 -st op  coverage. 

In  contrast  to  the  small  change  in  conspicuousness  of  wood  warblers, 
and  of  all  birds  combined,  there  was  a  marked  decline  in  all  of  the 
thrushes  as  the  morning  progressed.  This  is  illustrated  by  the  Wood 
Thrush  data  at  the  bottom  of  figure  J.     As  long  as  samples  are  large 
enough  to  demonstrate  the  normal  decrease  in  activity  as  the  morning 
progresses,  this  decline  in  conspicuousness  does  not  in  any  sense  invali- 
date the  reliability  of  the  Survey.  A  conspicuousness  factor  for  each 
10-stop  period  could  be  computed  from  figure  7  if  one  wished  to  compen- 
sate for  the  decrease  in  singing  and  estimate  the  relative  numbers  of 
birds  present  but  not  recorded.  Actually,  the  Breeding  Bird  Survey  does 
not  pretend  to  measure  the  number  of  birds  present  in  an  area,  but  pro- 
vides an  index  of  abundance  that  can  be  used  for  detecting  changes  from 
year  to  year.   It  samples  most  effectively  those  species  that  are  most 
readily  seen  and  most  frequently  heard. 
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Figure  7.   Effect  of  time  of  day 
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Weather 

Study  of  the  Survey   data  has  shown  that  wind  speed,  temperature  and 
cloud  cover  all  have  an  effect  on  the  number  of  birds  recorded.  By  dis- 
couraging coverage  on  windy  (over  12  m.p.h.),  foggy,  or  rainy  days,  the 
weather  bias  can  be  kept  within  reasonable  bounds.   Even  so,  statistical 
analyses  will  be  run  to  determine  whether  correction  factors  are  needed 
to  compensate  for  the  more  subtle  differences  in  weather  conditions. 

Distribution  of  Survey  Data 

Duplicate  copies  of  the  individual  Survey  route  listings  were 
supplied  to  each  State  coordinator.   In  addition,  various  tabulations 
were  supplied  to  the  State  coordinators  and  to  the  regional  editors  of 
Audubon  Field  Notes. 


RESULTS 

Population  Status 

Table  1  summarizes  the  totals  reported  for  each  species.   It  must  be 
stressed  that  these  figures  do  not  represent  abundance  of  one  species  in 
relation  to  other  species;  the  species  most  readily  observed  on  roadside 
counts  will  be  found  in  greater  numbers  in  relation  to  their  true  abun- 
dance than  will  inconspicuous  species,  species  that  are  difficult  to 
identify,  or  species  found  in  habitats  such  as  marsh  or  swampland  that 
are  not  sampled  by  roadside  observations  to  the  same  degree  as  is  farm- 
land. 

The  three  figures  given  after  each  species  in  the  table  are  the  total 
individuals  recorded,  the  percentage  of  routes  on  which  the  species  was 
recorded,  and  the  percentage  of  stops  (of  29,250)  at  which  each  species 
was  observed. 

No  species  was  recorded  on  all  routes.  The  Red -winged  Blackbird  and 
Common  Crow  came  closest,  with  one  or  more  individuals  on  99  percent  of 
all  routes.  These  were  closely  followed  by  the  Starling  (97  percent)  and 
the  Common  Grackle  (98  percent). 

At  the  bottom  of  table  1  are  a  few  species  that  were  not  breeding 
birds  in  the  area  from  which  they  were  reported.  These  were  non -breeding 
stragglers  or  late  migrants,  principally  shorebirds,  that  were  observed 
along  the  routes  but  are  not  properly  part  of  the  survey.  Other  species 
that  were  reported  in  States  where  they  do  not  breed  are  indicated  by 
parentheses.  One  of  the  principles  of  random  sampling  is  that  nothing  be 
left  up  to  the  individual  judgment  of  observers.   Consequently,  it  was 
requested  that  all  birds  identified  be  reported.   It  is  quite  appropriate 
for  the  observer  to  add  notations  regarding  the  status  of  any  birds  he 
does  not  believe  to  be  breeding  in  the  area  sampled,  but  the  observer 
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Table  1.  Total  individuals  and  frequency  of  detection,  by  species 


Species 

Common  Loon 

Pied -billed  Grebe 

Brown  Pelican 

Double -cr. Cormorant 

Anhinga 

Gt.  White  Heron 

Gt.  Blue  Heron 

Green  Heron 

Little  Blue  Heron 

Cattle  Egret 

Reddish  Egret 

Common  Egret 

Snowy  Egret 

Louisiana  Heron 

Blk-cr.  Night  Heron 

Yellow-cr. Night  Heron 

Least  Bittern 

Am.  Bittern 

Wood  Ibis 

Glossy  Ibis 

White  Ibis 

Mute  Swan 

Canada  Goose 

Mallard 

Black  Duck 

Mottled  Duck 

Pintail 

Green-winged  Teal 

Blue -winged  Teal 

Am.  Widgeon 

Wood  Duck 

Ring-necked  Duck 

Lesser  Scaup 

Common  Goldeneye 

Common  Eider 

Common  Scoter 

Hooded  Merganser 

Common  Merganser 

Red -breasted  Merganser 

Turkey  Vulture 

Black  Vulture 

Swallow -tailed  Kite 

Mississippi  Kite 

Sharp -shinned  Hawk 

Cooper's  Hawk 

Red -tailed  Hawk 

Red -shouldered  Hawk 

Broad -winged  Hawk 

Rough-legged  Hawk 

Golden  Eagle 

Bald  Eagle 


Total 

"3d- 

26 

23 

138 

20 

7 
264 
429 

355 
1014 

3 

750 

245 

125 

52 

32 

7 

44 

kl 

35 

557 

59 

25 

718 

123 

38 

7 

12 

68 

1 

117 

7 

1+ 

7 
3 

1 

3 

18 

1 

792 

213 

14 

6 

11 

25 

133 

163 

56 

1 

1 

2 


Percent  Percent 
Routes  Stops 


3.25 
2.22 
.68 
2.05 
2.05 

•  17 
15.04 
32. 48 


50 
34 
03 
74 
05 
56 
39 

.85 
4.10 

.68 

1.20 

2.74 

•  34 

.85 


9- 
5- 
1. 


•  91 
.81 

•  03 
.68 

•  51 
3.42 

.17 

10.08 

.68 

•  3h 

.17 
.17 
.17 

•  51 
1.88 

•  17 
28.72 

8.03 

•  34 
.86 

1.88 

3-59 

16.58 

10.09 

7.52 

.12 

.12 

.12 


.109 
.085 

.044 
.123 
.068 
.023 
.670 

1.220 
.540 
.724 
.010 
•  574 
.112 
.194 
.085 
.058 
.020 
.147 
.020 
.030 
.229 
.034 
.030 
.297 
.147 
.044 
.014 
.010 
.088 
.003 
.215 
.014 
.010 
.007 
.003 
.003 
.010 
.044 
.003 

l.4ll 
.280 
.014 
.021 
.038 
.079 

.420 
.482 
.171 
.003 
.003 
.007 


Species 
Marsh  Hawk 
Osprey 
Pigeon  Hawk 
Sparrow  Hawk 
Spruce  Grouse 
Ruffed  Grouse 
Bobwhite 

Ring -necked  Pheasant 
Gray  Partridge 
Turkey 

Sandhill  Crane 
Limpkin 
King  Rail 
Clapper  Rail 
Virginia  Rail 
Sora 

Purple  Gallinule 
Common  Gallinule 
American  Coot 
Wilson's  Plover 
Killdeer 
Am.  Woodcock 
Common  Snipe 
Upland  Plover 
Spotted  Sandpiper 
Solitary  Sandpiper 
Willet 

Black-necked  Stilt 
Wilson's  Phalarope 
Gt. Black -backed  Gull 
Herring  Gull 
Ring-billed  Gull 
Laughing  Gull 
Gull -billed  Tern 
Forster's  Tern 
Common  Tern 
Arctic  Tern 
Least  Tern 
Royal  Tern 
Caspian  Tern 
Black  Tern 
Black  Skimmer 
White -crowned  Pigeon 
Rock  Dove 
Mourning  Dove 
Ground  Dove 
Yellow-billed  Cuckoo 
Black-billed  Cuckoo 
Barn  Owl 
Screech  Owl 
Great  Horned  Owl 


Percent  Percent 

Total  Routes  Stops 

29  3.59  .092 

29  2.91  .096 

1  .12  .003 

313  24.27  .868 

1  .12  .003 
39  4.44  .126 

14,623  67.01  28.789 

1358  23.42  3.309 

4  .34  .007 
12  1.03  .024 

12  .86  .031 
17  .68  .048 

6  .68  .017 

8  1.03  .021 

6  1.03  .021 

13  1.5^  .038 
3  -3^  -007 

24  1.88  .058 

7  .68  .021 

2  .34  .007 
1320  57.09  3.265 

21  2.22  .055 

171  8.21  .523 

155  7.69  .321 

83  9.06  .243 

2  .12  . 003 
81  2.56  .154 
11  .51  .017 

3  .34  .010 
130  2.05  .140 

1308  7-01  .957 

337  2.91  .144 

990  3.42  .513 

5  .&  -014 

25  1.03  .024 

187  3.08  .202 
2  .17  .003 

148  1.37  .129 

53  .86  .047 

1  .17  .003 
120  2.91  .129 

13  .85  .027 

10  .17  .239 

5642  52.14  3.938 

12,431  85.47  23.022 

251  4.96  .568 

1801  50.60  5.24l 

188  16.75  -602 

2  .34  .007 
13  1.54  .034 
19  2.39  .062 
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Table   1.      Total   individuals   and  frequency  of  detection,   by  species 
(Continued) 


Percent  Percent 


Percent  Percent 


Species                                '. 

rotal 

Routes 

Stops 

Species                                '. 

Dotal 

Routes 

Stops 

Burrowing  Owl 

29 

.17 

.020 

Mockingbird                       10",  0] 

59.15 

21.231+ 

Barred  Owl 

hi 

6.15 

.137 

Catbird 

1+1+05 

82.7I+ 

11.61+7 

Chuck-will ' s -widow 

323 

15.90 

.721 

Brown  Thrasher 

2677 

81.37 

7.1+05 

Whip -poor -will 

209 

l>+.36 

.1+78 

Robin                                    20,661 

87.01 

36.585 

Common  Nighthawk 

^39 

15.90 

•  95^ 

Wood  Thrush 

5795 

73.85 

13.326 

Chimney  Swift 

6k  32 

83.93 

8.793 

Hermit  Thrush 

1+62 

13.68 

1.279 

Ruby-thr . Hummingb  ird 

200 

22.05 

.612 

Swainson's  Thrush 

567 

7.86 

1.1+15 

Belted  Kingfisher 

290 

30. 9k 

.879 

Gray-cheeked  Thrush 

2 

•  17 

.007 

Yel-shafted  Flicker 

3386 

91.^5 

9.928 

Veery 

1552 

23.93 

1+.01+8 

Pileated  Woodpecker 

37^ 

28.03 

1.193 

Eastern  Bluebird 

2365 

61.03 

5.189 

Red-bellied  Woodpecker 

2361 

53.33 

6.629 

Blue -gray  Gnat catcher 

761 

33.85 

2.011+ 

Red-headed  Woodpecker 

750 

29.23 

2.079 

Golden -crowned  Kinglet 

21+ 

1.5^ 

.051 

Yel-bellied  Sapsucker 

389 

11.11 

1.100 

Ruby-crowned  Kinglet 

5I+8 

5.98 

1.590 

Hairy  Woodpecker 

280 

28.72 

.879 

Cedar  Waxwing 

1110 

28.03 

1.785 

Downy  Woodpecker 

1281 

67.OI 

3.935 

Loggerhead  Shrike 

789 

25.98 

2.051 

Red-cockaded  Woodpecker       7 

.68 

.011+ 

Starling                            1+8,676 

95-73 

29.258 

Eastern  Kingbird 

287I+ 

81.20 

7.576 

White -eyed  Vireo 

1688 

1+0.68 

I+.56I+ 

Gray  Kingbird 

22 

•  17 

.051 

Bell's  Vireo 

8 

.85 

.021+ 

Gt.   Crested  Flycatcher 

2068 

72.99 

5.819 

Yellow-thr.   Vireo 

526 

33.16 

1.600 

Eastern  Phoebe 

13^7 

57.78 

3.993 

Solitary  Vireo 

87 

6.15 

.280 

Yel-bellied  Flycatcher 

5^ 

3.  k2 

.181+ 

Blk -whiskered  Vireo 

ll+ 

•  3fc 

.031+ 

Acadian  Flycatcher 

755 

30.06 

2.130 

Red-eyed  Vireo 

5697 

81.20 

ll+ .  72X 

Traill's  Flycatcher 

72!+ 

22.91 

2.116 

Philadelphia  Vireo 

7 

•  51 

.017 

Least  Flycatcher 

1099 

25. 61+ 

3.097 

Warbling  Vireo 

61+9 

28.55 

1.959 

E.    Wood  Pewee 

2621+ 

78.29 

7.839 

Black-&-white  Warbler 

509 

28.38 

1-559 

Olive -sided  Flycatcher 

68 

5.81 

.232 

Prothonotary  Warbler 

171 

12.11+ 

.1+1+1+ 

Horned  Lark 

l68lf 

36. 2k 

3.121 

Swains  on ' s  Warb ler 

3 

■  3h 

.007 

Tree  Swallow 

1712 

29.06 

2.831+ 

Worm-eating  Warbler 

68 

6.67 

.218 

Bank  Swallow 

1806 

18.63 

.821+ 

Golden -winged  Warbler 

82 

1+.62 

•  2l+3 

Rough -winged  Swallow 

560 

26.50 

.  E  - 10 

Blue -winged  Warbler 

122 

8.89 

.369 

Barn  Swallow 

91^3 

82.22 

12.61+3 

Tennessee  Warbler 

106 

3-59 

.325 

Cliff  Swallow 

886 

1^.  70 

.827 

Nashville  Warbler 

255 

9.1+0 

.800 

Purple  Martin 

3769 

56.58 

1+.010 

Parula  Warbler 

1+70 

20.85 

1.299 

Gray  Jay 

3l+ 

2.05 

.072 

Yellow  Warbler 

1893 

1+7.86 

5.562 

Blue  Jay 

8762 

9^-53 

18.851 

Magnolia  Warbler 

537 

9.1+0 

1.1+19 

Scrub  Jay 

11 

.17 

.270 

Cape  May  Warbler 

1+ 

•5£ 

.011+ 

Common  Raven 

359 

9.^0 

.725 

Blk-throated  Blue  Warb 

.     68 

5.98 

.202 

Common  Crow                     16,657 

98.12 

30.11+7 

Myrtle  Warbler 

ll+9 

7-35 

.1+72 

Fish  Crow 

720 

12.99 

1.197 

Blk-thr.   Green  Warbler 

319 

13.85 

•  923 

Black-capped  Chickadee 

813 

30.26 

2.150 

Cerulean  Warbler 

135 

8.38 

.396 

Carolina  Chickadee 

1655 

I4-3.I+2 

3. 6ll+ 

Blackburnian  Warbler 

99 

7.69 

-32i+ 

Boreal  Chickadee 

56 

2.91 

.168 

Yellow-thr.   Warbler 

161 

9-57 

.1+58 

Tufted  Titmouse 

3583 

63.^2 

9.781 

Chestnut -sided  Warbler 

105I+ 

21.88 

3.135 

White -br.  Nuthatch 

399 

29.7^ 

1.207 

Bay-breasted  Warbler 

71 

2.56 

.225 

Red -breasted  Nuthatch 

3^ 

3.93 

•  113 

Blackpoll  Warbler 

21 

1.03 

.062 

Brown-headed  Nuthatch 

187 

8.55 

.366 

Pine  Warbler 

1+98 

20.00 

1.330 

Brown  Creeper 

Ik 

2.05 

.01+1+ 

Prairie  Warbler 

1111+ 

29.57 

2.875 

House  Wren 

2335 

52.1+8 

6.663 

Palm  Warbler 

1+ 

•  51 

.011+ 

Winter  Wren 

172 

7.18 

.550 

Ovenbird 

2086 

1+2.91 

5.621+ 

Bewick ' s  Wren 

120 

6.81+ 

.359 

Northern  Waterthrush 

113 

6.67 

•  335 

Carolina  Wren 

25^7 

I+8.03 

6.923 

Louisiana  Waterthrush 

111 

9.91 

•  33X 

Long-billed  Marsh  Wren 

108 

3-93 

.157 

Kentucky  Warbler 

^73 

23.93 

X.l+32 

Short -billed  Marsh  Wren  150 

I+.62 

.328 

Mourning  Warbler 

112 

5.13 

•  379 

Ik 


Table   1.      Total   individuals   and  frequency  of  detection,   by  species 
(Continued) 


Percent 

Percent 

Percent 

Percent 

Species 

Total 

Routes 

Stops 

Species 

Total 

Routes 

Stops 

Yellowthroat 

7103 

89-57 

19.22J+ 

Dickcissel 

i860 

19.82 

3-262 

Yellow -br.  Chat 

i+3^2 

52.14 

11.084 

Evening  Grosbeak 

143 

2.56 

209 

Hooded  Warbler 

310 

15.90 

.885 

Purple  Finch 

516 

18.12 

1.368 

Wilson's  Warbler 

23 

1.20 

.075 

House  Finch 

24 

•  51 

.044 

Canada  Warbler 

l84 

8.03 

.561 

Pine  Grosbeak 

11 

•85 

.031 

American  Redstart 

1252 

35.56 

3.607 

Pine  Siskin 

62 

2.74 

.126 

House  Sparrow 

48,238 

93.16 

25.665 

Am.  Goldfinch 

5529 

77.61 

IO.725 

Bobolink 

2563 

33.50 

4.715 

White -winged  Crossbill    4 

.17 

.010 

E.  Meadowlark 

13,493 

87.52 

23.282 

Rufous -sided  Towhee 

7478 

81.37 

17.340 

W.  Meadowlark 

1730 

10.94 

3.142 

Savannah  Sparrow 

2708 

27.01 

5.224 

Yel-headed  Blackbird 

18 

.68 

.034 

Grasshopper  Sparrow 

1793 

40.51 

4.301 

Red-winged  Blackbird 

46,612 

98.12 

34.397 

Hens low's  Sparrow 

84 

6.15 

.215 

Orchard  Oriole 

1702 

38.80 

4.455 

Sharp -tailed  Sparrow 

35 

•  85 

.061 

Spotted-breasted  Ori> 

Die   1 

.17 

.003 

Seaside  Sparrow 

26 

1.03 

.o4i 

Baltimore  Oriole 

1354 

48.72 

3.918 

Vesper  Sparrow 

1657 

33.16 

4.154 

Rusty  Blackbird 

23 

2.56 

.072 

Lark  Sparrow 

36 

1.88 

.072 

Brewer's  Blackbird 

119 

2.56 

.164 

Bachman ' s  Sparrow 

156 

4.79 

.321 

Boat-tailed  Grackle 

617 

3.25 

.632 

Slate-colored  Junco 

615 

10.77 

1.720 

Common  Grackle 

49,750 

97.26 

33.108 

Chipping  Sparrow 

6018 

83.07 

14.756 

Brown-headed  Cowbird 

5852 

86.32 

10.940 

Clay-colored  Sparrow 

116 

3-42 

.301 

Scarlet  Tanager 

IO83 

41.20 

3.303 

Field  Sparrow 

7488 

77.26 

17-737 

Summer  Tanager 

1097 

32.65 

3-214 

White -throated  Sparrow  2364 

17.61 

5-487 

Cardinal 

12,749 

77.78 

27.005 

Fox  Sparrow 

4 

•  17 

.014 

Rose -breasted  Grosbeak  718 

24.10 

2.116 

Lincoln's  Sparrow 

43 

1.71 

•  133 

Blue  Grosbeak 

923 

25.30 

2.492 

Swamp  Sparrow 

258 

13.85 

.649 

Indigo  Bunting 

10,1+62 

84.62 

24.130 

Song  Sparrow 

10,610 

73.85 

24.844 

Painted  Bunting 

59 

1.88 

.150 

Transients  and  non-breeding  stragglers  recorded  on  Survey:     Magnificent  Frigatebird, 
Whistling  Swan,   Common  Scoter,   Rough-legged  Hawk,   Semipalmated  Plover,   Black-bellied 
Plover,   Ruddy  Turnstone,   Greater  Yellowlegs,    Lesser  Yellowlegs,   Knot,   Dunlin,   Short-billed 
Dowitcher,   Semipalmated  Sandpiper,   Western  Sandpiper,   Sanderling. 


cannot  be  expected  to  separate  all  breeding  birds  from  non -breeding  birds; 
if  observers   were  asked  to  do  this,    it   certainly  would  not  be  done  uni- 
formly on  all  routes . 

This  does  not  mean  that  all  birds  reported  are  accepted  as  breeding 
records --which  many  certainly  are  not --but   it  does  permit  the  uniform 
treatment  of  obvious  transients,   non -breeding  gulls  and  terns,    summering 
non -nesting  shorebirds,    and  others. 

Table  2  summarizes  the  average  number  of  birds  reported  per  route  in 
each  State  and  Province.      The  States   are  arranged  geographically,    from 
Mississippi   and  Alabama  north  to  Wisconsin  and  Michigan  and  then  from 
Florida  north  to  the  Provinces   of  New  Brunswick  and  Quebec.      This   arrange- 
ment should  facilitate  comparison  of  abundance  from  one  State  or  Province 
to  another.      All  averages   are  rounded  to  the   nearest  whole  number.      A  plus 
sign  (+)   indicates  an  average  of  less  than  one-half  bird  per  50-stop  route. 
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Population  Trends 

Twenty-eight  Maryland  routes  were  covered  by  the  same  observers  in 
both  1965  and  1966.  Figure  8  shows  the  mean  population  index  and  fiducial 
limits  (95  percent  confidence  interval)  for  five  species.  There  was  no 
change  from  1965  to  1966  in  populations  of  the  Carolina  Wren  or  the 
Yellowthroat.  A  decline  is  suggested  for  the  Eastern  Bluebird  and  the 
Song  Sparrow,  but  the  number  of  comparable  routes  is  too  small  to  demon- 
strate that  the  decline  was  statistically  significant.  There  was,  how- 
ever, a  significant  increase  in  Downy  Woodpeckers,  and  we  hasten  to  point 
out  that  this  increase  was  not  a  result  of  the  date  bias  discussed  on 
page  9.  The  mean  date  of  coverage  of  these  routes  in  1966  was  just  one 
day  later  than  in  19&5* 

The  principal  objective  of  the  Breeding  Bird  Survey  is  to  measure 
changes  on  a  regional  or  continental  scale.  By  feeding  the  raw  data, 
plus  the  necessary  weighting  factors,  into  an  electronic  computer  such  as 
the  IMIVAC  lOCik   we  can,  within  seconds,  obtain  weighted  means  and  weighted 
variance;  and  from  this  we  can  predict  the  minimum  population  change  that 
can  be  detected  if  a  given  number  of  routes  are  surveyed  in  two  consecu- 
tive years. 
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Figure  8.  Maryland  population  indices  for  5  species,  1965-I966 
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If,  for  example,  the  same  585  routes  are  run  again  in  1967,  we 
would  be  able  to  detect  a  change  of  10  percent  or  greater  in  populations 
of  the  Blue  Jay,  Catbird,  Robin,  Yellowthroat,  or  Indigo  Bunting.   There 
is  a  little  more  variability  between  routes  for  species  such  as  the 
Mourning  Dove,  Yellow-shafted  Flicker,  Cardinal,  Chipping  Sparrow,  and 
Song  Sparrow,  but  the  1966  data  suggest  that  a  change  of  12  percent  could 
be  detected  in  any  of  these.  For  most  species,  a  change  of  between  10 
and  20  percent  could  be  detected. 

On  a  State  or  Provincial  basis  where  there  are  kO   or  50  routes  per 
State,  few  changes  in  population  could  be  documented  unless  the  change 
exceeded  30  or  1+0  percent.  However,  by  combining  several  adjacent 
States  or  Provinces,  much  smaller  changes  could  be  detected. 

Mapping  of  Relative  Abundance 


One  advantage  of  an  electronic  computer  is  that  totals  for  a  given 
species  can  be  plotted  directly  on  maps  in  such  a  way  that  relative 
abundance  can  be  shown  without  going  through  the  tedious  procedure  of 
locating  hundreds  of  positions  on  maps  and  indicating  the  relative 
abundance  in  each  of  these  positions.  Figure  9  shows  a  sample  map  that 
was  prepared  by  the  UWIVAC  1004  and  Figures  10  through  21  show  how 
appropriate  shading  can  be  applied  by  hand  onto  a  map  that  has  been 
machine  printed  with  the  field  data.  This  is  the  first  time  that  it 
has  been  possible  to  map  relative  abundance  of  breeding  songbirds 
throughout  a  large  portion  of  their  range. 
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Figure  9-  Portion  of  Rufous -sided  Towhee  distribution  and  abundance 
map  prepared  by  UWIVAC  100U .   All  numbers  on  this  map  are 
less  than  100. 
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Figure  10.  Bobwhite  distribution,  1966 
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Figure  11.  Mourning  Dove  distribution,  1966 
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Figure  12.   Eed -bellied  Woodpecker  distribution,  1966 
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Figure  13.   Carolina  Wren  distribution,  1966 
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Figure  ik.      Mockingbird  distribution,  1966 
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Figure  15-  Warbling  Vireo  distribution,  1966 
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Figure  l6.   Prothonotary  Warbler  distribution,  1966 
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Figure  IT-   Orchard  Oriole  distribution,  1966 
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Figure  18.   Blue  Grosbeak  distribution,  1966 
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Figure  19 .  Rufous -sided  Towhee  distribution,  1966 
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Figure  20.   Grasshopper  Sparrow  distribution,  1966 
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Figure  21.   Song  Sparrow  distribution,  1966 

FUTURE  PLANS 

It  is  planned  to  extend  the  Breeding  Bird  Survey  in  the  summer  of 
1967  to  include  Ontario,  Manitoba,  and  all  States  west  through  the 
Dakotas,  Nebraska,  Kansas,  Oklahoma,  and  Texas;  and  by  the  summer  of 
1968,  we  hope  to  include  the  remainder  of  the  continental  United  States 
and  the  accessible  portions  of  Canada. 

In  order  to  achieve  the  best  possible  comparisons  between  years, 
as  many  routes  as  possible  should  be  covered  by  the  same  observer  who 
ran  them  in  1966.  Coverage  should  be  scheduled  for  approximately  the 
same  date  insofar  as  possible. 
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NEW  HAMPSHIRE: 

H.  Cook  Anderson  (2),  N.  T.  Di  Giovanni,  Mrs.  C.  F.  Dodge,  K.  C. 
Elkins,  V.  H.  Hebert  (7),  G.  L.  Kidder,  R.  W.  Lawrence  (2),  E.  W. 
Phinney  (2),  B.  R.  Ring,  F.  I.  Sandford,  N.  Strickhoff,  L.  Warren,  W.  K. 
Widger . 

NEW  JERSEY: 

Allen  Black,  E.  D.  Bloor,  R.  L.  Haines,  J.  G.  Hitchner,  J.  A. 
Jacobs,  E.  R.  Manners  (2),  W.  R.  Middleton,  G.  B.  Reynard,  C.  E.  Stasz. 

NEW  YORK: 

J.  B.  Belknap,  D.  R.  Bystrak,  Paul  G.  Bystrak,  T.  H.  Davis,  S.  W. 
Eaton  (3),  F.  H.  A.  Enders,  H.  A.  Fessenden,  A.  L.  Gokay,  C.  E.  Ketcham, 
H.  Klabunde,  D.  W.  Mcllroy,  E.  T.  Mudge,  Jean  W.  Probst,  D.  Puleston, 
F.  M.  Rew,  M.  S.  Rusk,  W.  B.  Sabin  (h) ,    S.  H.  Spofford,  W.  R.  Spofford, 
R.  A.  Sundell,  E.  D.  Treacy,  0.  T.  Waterman,  Marie  A.  Wendling,  P.  P. 
Wickham  (2). 

NORTH  CAROLINA: 

E.  Appleberry,  G.  H.  Cox  (2),  C.  L.  Gifford,  J.  H.  Hunt,  Greg 
Massey,  James  Mattocks,  W.  A.  Noonan,  J.  F.  Parnell,  E.  F.  Potter,  R.  H. 
Siler,  George  A.  Smith,  R.  A.  Stout,  John  L.  Thompson,  Ronald  G. 
Underwood. 

NOVA  SCOTIA: 

C.  R.  K.  Allen,  Ford  Alward,  M.  Digout,  A.  J.  Erskine,  J.  S. 
Erskine  (3)?  J-  Johnson,  T.  Morland,  Eric  Mullen,  W.  P.  Neily. 

OHIO: 

C.  S.  Banks  (2),  W.  Hughes  Barnes  (2),  Miriam  Bell,  Donald  J. 
Borror,  A.  S.  Brooks,  Harold  Burtt,  R.  J.  Crofts,  A.  W.  Cusick,  Gerald 
Doig,  Ray  Frankhouse,  Kenneth  Gale,  Eugene  Good,  Howard  W.  Hintz,  R. 
Jezerinac  (2),  Irving  Kassoy,  Josephine  Kiefer,  Mrs.  I.  H.  Klein,  P.  E. 
Knoop,  Jr.,  L.  J.  Laux,  Jr.  (2),  R.  S.  Little,  Richard  S.  McCutchen, 
Mrs.  R.  W.  Murphy  (2),  J.  A.  Myers,  L.  P.  Orr,  R.  S.  Phillips, 
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Worth  Randle  (3).  Carl  R.  Reese  (2),  H.  C.  Seibert  (3),  B.  H.  Sellner, 
J.  J.  Stophlet,  W.  L.  Sturm,  Laurel  F.  Van  Camp  (3). 

PENNSYLVANIA : 

G.  R.  Andrews,  R.  E.  Ashton,  R.  K.  Bell,  W.  K.  Bigger  (3),  Alan 
Brady,  J.  G.  Chase,  A.  E.  Conway  (2),  David  Cutler,  L.  A.  Daniels,  E.  C. 
English,  Sara  E.  Flaugh,  E.  C.  Franks,  R.  F.  Frock,  J.  K.  Gaoler,  H.  E. 
Hays,  Jr.,  D.  S.  Heintzelman,  W.  L.  Highhouse,  H.  E.  Johnson,  Robert  C. 
Leberman,  Ronald  F.  Leberman,  F.  L.  Lowden,  Richard  M.  Ludwig,  S.  J. 
Mallanron,  Jr.,  J.  E.  R.  Markert,  A.  G.  Mehring,  F.  B.  Moody,  J.  W. 
Morgan,  I.  R.  Morrin,  R.  C.  Raible,  E.  J.  Reimann,  P.  W.  Schwalbe,  W.  F. 
Scudder,  Robert  H.  Sehl  (2),  Milton  G.  Steffy,  Jr.,  0.  K.  Stephenson  (3), 
P.  B.  Street,  J.  H.  Stull,  H.  W.  Todd,  Louis  Willard,  Jr.,  R.  H.  Wilson, 
Gladys  B.  Young. 

PRINCE  EDWARD  ISLAND: 

M.  L.  H.  Thomas,  S.  E.  Vass. 
QUEBEC: 

J.  Boulva,  Mrs.  Matsel  Mcintosh,  G.  H.  Montgomery. 
RHODE  ISLAND: 

M.  G.  Davenport,  R.  E.  Woodruff. 

SOUTH  CAROLINA: 

T.  A.  Beckett,  III  (2),  E.  C.  Clyde,  V.  M.  Smith  (2),  Adair  Tedards, 
W.  T.  Van  Velzen  (2). 

TENNESSEE : 

Mrs.  W.  F.  Bell  (2),  M.  L.  Bierly,  J.  M.  Campbell  (3),  E.  M. 
Carpenter,  B.  B.  Coffey  (3),  Annella  Creech,  Mary  L.  Cypert  (2),  J.  E. 
DeVore,  Helen  B.  Dinkelspiel,  John  0.  Ellis,  E.  Fenn,  T.  W.  Finucane, 
E.  J.  Fuller,  K.  A.  Goodpasture  (h) ,   J.  C.  Howell  (2),  William  Jones, 
Victor  Julia,  G.  R.  Mayfield,  Jr.,  R.  W.  McGowan,  G.  N.  Nelson,  W.  R. 
Nevius,  Mrs.  E.  F.  Olson,  H.  Alice  Smith,  Noreen  M.  Smith,  M.  Swindell, 
J.  T.  Tanner,  Mrs.  A.  H.  West,  Mary  C.  Wood. 

VERMONT : 

B.  J.  Beecher  (2),  A.  C.  Black,  Jr.,  Elizabeth  Downs,  T.  H.  Foster 
(5),  T.  C.  Guyett,  M.  Mcintosh,  Marion  F.  Metcalf  (3),  Robert  N.  Spear, 

Jr. 

VIRGINIA: 

Louise  Babcock  (2),  Floy  C.  Burford,  J.  W.  Eike,  A.  R.  Miles,  J.  W. 
Murray,  F.  R.  Scott  (2),  E.  W.  Stiles  (U). 
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WEST  VIRGINIA: 

C.  L.  Conrad,  Lois  Garrett,  G.  A.  Hall  (3),  G.  F.  Hurley  (2),  M.  C. 
Kiff,  R.  C.  Kletzly,  G.  Koch,  Marcia  Lakeman,  C.  Miller  (2),  D.  R. 
Shearer,  Anne  Shreve,  J.  L.  Smith  (3),  Jerie  Stewart,  W.  L.  Wylie. 

WISCONSIN: 

Thomas  Ashman,  N.  R.  Barger,  John  W.  Barnes,  H.  A.  Bauers,  A.  M. 
Baumgartner,  E.  R.  Beerbrauer,  R.  F.  Bernard, (3),  J.  E.  Bielefeldt, 
B.  N.  Brouchoud  (2),  H.  A.  Caldwell,  N.  P.  Dahlstrand,  Mary  F.  Donald 
(2),  L.  W.  Erickson  (2),  W.  L.  Hilsenhoff  (2),  T.  N.  Ingram,  C.  A. 
Kemper  (3),  S.  W.  Kress,  Kenneth  Krumm,  F.  Z.  Lesher  (2),  H.  L.  Lindberg 
(2),  R.  J.  Lukes,  M.  E.  Morse,  J.  G.  Newman,  Myron  H.  Reichwaldt,  K.  D. 
Rill,  S.  D.  Robbins  (6),  J.  R.  Rosso,  T.  K.  Soulen,  N.  E.  Stevenson, 
D.  D.  Tessen,  M.  J.  Tomlinson,  Mary  Walker,  V.  E.  Weber,  J.  H.  Zimmerman 
(2). 


Photographs  of  distribution  maps  were  prepared  by  Frederick  C.  Schmid. 


BREEDING  BIRD  SURVEY  STATE  COORDINATORS 

We  are  especially  indebted  to  the  following  individuals  who  have 
consented  to  serve  as  coordinators  for  the  1967  Survey: 


ALABAMA 

Thomas  A.  Imhof 
IO36  Pike  Road 
Birmingham,  Ala.  35218 


GEORGIA 

Richard  H.  Peake,  Jr. 
3^2  Milledge  Terrace 
Athens,  Georgia  306OI 


ARKANSAS 

Dr.  &Mrs.  Douglas  James 
Biology  Dept.,Univ.  of  Ark. 
Fayetteville,  Ark.  72203 


ILLINOIS 

Peter  Dring 

P.  0.  Box  92 

Willow  Springs,  111.  66k80 


CONNECTICUT 

Migratory  Bird  Populations  Sta. 
Laurel,  Maryland  20810 

DELAWARE 

John  T.  Linehan 

Entomology  Dept . , Univ. of  Dela. 

Newark,  Delaware  19711 

FLORIDA 

Allen  Stickley 

3700  E.  University  Avenue 

Gainesville,  Fla.  32601 


INDIANA 

Dr.  James  B.  Cope 
Earlham  College 
Richmond,  Indiana  ^7375 

IOWA 


Peter  C.  Petersen,  Jr. 
235  McClelland  Blvd. 
Davenport,  Iowa  52803 

KANSAS 

Dr.  John  L.  Zimmerman 

Dept.  of  Zoology,  Kan.  State  Univ. 

Manhattan,   Kansas  6650U 


ko 


KENTUCKY 

Dr.  Burt  L.  Monroe,  Jr. 
Department  of  Biology 
University  of  Louisville 
Louisville,  Ky.  40208 

LOUISIANA 

Dr.  Hugh  C.  Land 
Dept.  of  Biological  Sciences 
Northwestern  State  College 
Natchitoches,  La.  71^57 

MAINE 

Christopher  Packard 
RED  1,  Box  120 
Brunswick,  Maine  OUlll 

MARYLAND 

Willet  T.  Van  Velzen 
Migratory  Bird  Populations  Sta. 
Laurel,  Md.  20810 

MASSACHUSETTS 

James  Baird 
Drumlin  Farm 
Lincoln,  Mass.  01773 

MICHIGAN 

Dr.  Harold  D.  Man an 

Biology  Dept.,  Central  Mich.  Univ. 

Mt.  Pleasant,  Michigan  ^8858 

MINNESOTA 

Dr.  Walter  J.  Breckenridge 
Museum  of  Natural  History 
University  of  Minnesota 
Minneapolis,  Minn.  55^55 

MISSISSIPPI 

William  Turcotte 
Miss.  Game  and  Fish  Commission 
Woolfolk  St.  Office  Bldg.,  Box  1+51 
Jackson,  Miss.  39205 

MISSOURI 

Richard  A.  Anderson 
lll+7  Grenshaw  Drive 
Saint  Louis,  Mo.  63137 

NEBRASKA 

C.  W.  Huntley 
1037  Reedwood 
Crete,  Nehr.  68333 


NEW  BRUNSWICK 

Dr.  Anthony  J.  Erskine 
P.  0.  Box  180 
Sackville,  New  Brunswick 

NEW  HAMPSHIRE 

Mrs.  Vera  H.  Hebert 

New  Hampton,  N.  H.  O3256 

NEW  JERSEY 

Paul  W.  Schwalbe 
l6  Preston  Road 
Media,  Pa.  I9063 

NEW  YORK 

Dr.  Robert  P.  Yunick 
1527  Myron  Street 
Schenectady,  New  York  12309 

NORTH  CAROLINA 

Dr.  James  F.  Parnell 

Biol.  Dept.,  Wilmington  Coll. 

Wilmington,  N.  C.  28^01 

NORTH  DAKOTA 

Robert  E.  Stewart 
Northern  Prairie  Wildlife 
Research  Center 
Jamestown,  N.  D.  58UOI 

NOVA  SCOTIA 

Dr.  Anthony  J.  Erskine 
P.  0.  Box  180 
Sackville,  New  Brunswick 

OHIO 

Dr.  Milton  B.  Trautman 
Ohio  State  Museum 
Columbus,  Ohio  U32IO 

OKLAHOMA 

Forrest  S.  Romero 
3730  S.  Yale  Avenue 
Tulsa,  Okla.  7^135 

ONTARIO 

Robert  D.  Montgomerie 
c/o  J.  L.  Baillie 
Royal  Ontario  Museum 
100  Queen's  Park 
Toronto,  Ontario 


in 


PENNSYLVANIA 

Paul  W.  Schwalbe 
l6  Preston  Road 
Media,  Pa.  19063 


TENNESSEE 

Dr.  Katherine  Goodpasture 
3*4-07  Hopkins  Lane 
Nashville,  Tenn.  37215 


Wins low  M.  Shaughnessy 
Wm.  Penn  Memorial  Museum 
Box  232 
Harrisburg,  Pa.  17108 

PRINCE  EDWARD  ISLAND 

Dr.  Anthony  J.  Erskine 
P.  0.  Box  180 
Sackville,  New  Brunswick 

QUEBEC 

Migratory  Bird  Populations  Sta. 
Laurel,  Maryland  20810 

RHODE  ISLAND 

James  Baird 

Mass.  Audubon  Soc. ,Drumlin  Farm 

Lincoln,  Massachusetts  01773 

SOUTH  CAROLINA 

T.  A.  Beckett,  III 
Magnolia  Gardens,  Route  h 
Charleston,  S.  C.  29^07 


TEXAS 

Migr.  Bird  Populations  Station 
Laurel,  Maryland  20810 

VERMONT 

Thomas  H.  Foster 
Monument  Road 
Bennington,  Vt.  05201 

VIRGINIA 

James  Eike 

2231  North  Tuckahoe  Street 

Falls  Church,  Va.  220*1-3 

WEST  VIRGINIA 

Dr.  George  A.  Hall 
Dept.  of  Chemistry 
West  Va.  University 
Morgantown,  W.  Va.  26508 

WISCONSIN 

Rev.  Samuel  D.  Robbins 
Roberts,  Wisconsin  5^023 


SOUTH  DAKOTA 

Dr.  N.  R.  Whitney 

633  S.  Berry  Pines  Road 

Rapid  City,  S.  D.  57701 
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The  Department  of  the  Interior,  created  in  1849,  is  a  Department  of 
Conservation,  concerned  with  management,  conservation,  and  develop- 
ment of  the  Nation's  water,  wildlife,  fish,  mineral,  forest,  and  park  and 
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perity, and  security  of  the  United  States,  now  and  in  the  future. 
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